•
Achieve better health and nutrition for a growing population, and • Conserve natural resources.
These objectives, which can be applied across geographies and development levels, also dovetail well with the Sustainable Development Goals developed by the United Nations in 2015.
As the new paper in Global Food Security makes clear, one major difficulty is that these four objectives are often in competition with each other and success in one can lead to failure in another.
For example, using these criteria, organic production can't be considered sustainable because even though it can be a great option for farmers or food companies to achieve greater profit for their products and offer consumers another choice, organic can't achieve the yields per hectare needed to meet future demand without a dramatic increase in land use, thereby destroying natural resources.
And the same is true for abandoning animal agriculture. Although there are many who opt for a vegetarian or vegan lifestyle for health or animal welfare reasons and there may be merit for the well-fed to eat less beef, removing all meat from the global market would Page 2 of 2 developing world. Our future food needs globally could not be met without a major contribution from these intensive forms of agriculture.
This science-based approach to agriculture has certainly done much toward meeting Objectives 1-3. With respect to Objective 4, the record is mixed but fast improving. Certainly, achieving high yields per hectare conserves land and thus can protect vital natural resources. But there are some trade-offs that have given big ag a bad name by some environmentalists. But this type of technologybased agriculture has made tremendous progress just in the past few decades confronting these challenges. Fortunately, regarding water use, much of the U.S. corn-belt is rainfed (although we must relay upon science to help farmers adjust to future climate change).
For drier areas, improved irrigation management combined with improved crops such as modern hybrid maize has improved water use efficiency. Soil management has not only created healthier soils that help farmers increase yields but has increased carbon sequestration in the soil. Sophisticated monitoring of nutrient use and soil characteristics means that fertilizer use in the U.S.
has flattened since the 1970's while yields continue to climb.
And don't forget that livestock and poultry support sustainability objectives 1-3, and even if livestock were totally eliminated in the U.S. greenhouse gas emissions would be reduced by less than 3%.
By contrast, agriculture in much of the developing world faces a range of very different challenges. Many smallholder farmers are organic and low yielding not by choice but because they lack access to fertilizer, pesticides, and herbicides. Access to modern seed varieties, poor storage and transportation and weak markets are additional challenges. Livestock production is limited by overgrazing and diseases, and the uncertainties created by climate change threaten all progress for improvements in the yields of both crops and animals. Thus, while this type of agriculture may get a good rating for some aspects of ecological sustainability, it falls woefully short on objectives 1-3. The good news is that smallholder farming in Asia continues to improve in productivity. And while uneven, progress is now being seen in some African countries such as Ethiopia where government support, scientific training, and adoption of newer technologies are playing key roles.
There's no question that significant challenges remain on the road to achieving sustainability in agriculture and that the challenges can vary depending upon the farming system. In the Goals. It will take all of us --individuals, governments, and institutions -supporting increased investment in agricultural research and sustainability strategies and approaches, including public policies that are based on sound science. We may be on the right road to achieving sustainability but it's not enough to simply stay the course.
